Introduction
It is not an easy matter to make a precise prediction of performance of an actual ship from the model tests. Indeed, the higher the requirement of accuracy of prediction is, the more the difficulty is. This difficulty comes mainly from the lack of our knowledge of the scale effects on the resistance, epropulsion factors and the characteristics of the propeller. The method for correcting these scale ffects, the so-called model-ship correlation method is one of the most important problems for our tank people. It has been an ever hot problem in the International Towing Tank Conference. At the present stage of our knowledge, it is not possible to make a reliable prediction of performance of an actual ship from the model test results and the pure theory only. We have to rely upon the actual ship data and to use the empirical correlation factors which are analyzed from those actual ship.
data. Therefore, it is essential to gather the reliable data of such analysis as many as possible, in order to develope a reliable model-ship correlation method.
The Mitsubishi Experimental Tank belongs to a shipyard, one of the most powerful shipyards in the world, and has been testing directly every new ship which was built in the shipyard with the large scale model (7 meter as standard). SHP and the related data on the sea trials of these ships have also been measured by experienced staff of our Experimental Tank. So we are in the most favorable situation to investigate the model-ship correlation problem.
The necessary conditions for a good model-ship correlation method are as follows :
a) The accuracy and reliability are sufficient for the severe practical use.
b) The assumptions involved in the method are reasonable and do not conflict with the theory.
c) The method must be simple enough to be used in the routine works, and must be applicable to any type of ships, such as a high-speed planing boat. friction line is to be used or how much the roughness correction is.
In the case of ship whose propeller is expected to suffer severe cavitation, we conduct also the cavitation test for her model propeller and measure the cavitation characteristics in the homogeneous flow.
We use usually a current-meter to get a more reasonable relative speed to water. By this process of power estimation, we get satisfactory results for the naval vessels of Froude number more than 0.5 and also for the high speed planing boat up to about 50 knots.
For the calculations of power and revolution in the regular waves, the same method may be applied.
In the waves which are met practically the time mean characteristics of a propeller may be thought not to be effected by waves.9)10) And the time mean values of the propulsion factors are also shown'1) approximately equal to those in the still water condition . Therefore, it is only necessary to add the appropriate resistance or thrust augmentation due to waves (and due to wind if necessary) to the step (11) or (14) of Table 2 .
In the case of irregular waves, approximate time mean augmentation of thrust may be calculated The author wishes to acknowledge the assistance given by them and to thank the director of our Laboratory for the permission of publishing this paper.
